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Experimental Section
General All chemicals and solvents were purchased from Kanto Chemical Co., Ltd., Wako Pure Chemical Co., Ltd., Tokyo Kasei Kogyo Co., Ltd., and Sigma-Aldrich Co., Ltd., and were used as received without further purification. 1 H and 13 C NMR spectra were recorded on a VARIAN 300 MHz spectrometer. Chemical shifts are quoted as parts per million (ppm) relative to acetone dissolved in D 2 O ( = 2.22 ppm for 1 H and 30.9 ppm for 13 C) or DMSO ( = 39.5 ppm for 13 C).
IR spectra were recorded on a JASCO FT/IR-4600 spectrometer with ZeSe ATR accessory. The synthesis of the nanographene mixture and a model compound were reported previously. [1] 
Dynamic Light-Scattering Analysis
Dynamic light-scattering (DLS) analysis was carried out on a Malvern zetasizer nanoZS. The particle size distributions of GQD-1b-5b in dichloromethane were measured at 25 °C with a detection angle of 90°. The concentrations of the solutions were 0.025 mg mL -1 .
Transmission Electron Microscope Measurements
Transmission electron microscope (TEM) images of GQD-1b and GQD-4b were obtained on a JEM-2010 system.
Samples for TEM imaging were prepared by drop casting of dispersions onto Cu plates, which were then allowed to dry in under reduced pressure. The solution prepared were approximately 0.1 mg mL -1 .
X-ray Photoelectron Spectroscopy
Survey scan and high resolution XPS spectra of GQD-1a-5a were recorded on a Shimazu ESCA-3400 electron spectrometer with Mg K radiation. Samples for XPS measurements were prepared by drop casting of the deionized aqueous solutions of the samples onto glass plates, which were then allowed to dry under reduced pressure.
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Separation of the nanographene mixture by the dialysis membrane
Pore size : 2 kD Pore size : 50 kD Pore size : 25 kD Pore size : 15 kD Pore size : 8 kD GQD-1a : ~50 kD GQD-2a : 25~50 kD GQD-3a : 15~25 kD GQD-4a : 8~15 kD Nanographene mixture Pore size : 2 kD GQD-5a : 2~8 kD Scheme S1. Schematic representation of the separation of the nanographene mixture by the dialysis membranes with five different pore sizes.
Nanographenes were obtained by the reaction reported previously. [1] In each experiment, 2.0 g of graphite was used.
The reactions were conducted by six times (total amount of graphite used was 12.0 g). As prepared nanographene was neutralized with Na 2 CO 3 and precipitated inorganic salts (Na 2 SO 4 and NaNO 3 ) were filtered off. The black aqueous solution was concentrated and subjected to deionization with Spectra/Por7 ® Dialysis Membrane with pore size of 2 kD in deionized water. After the deionization, the solution in the dialysis membrane was acidified with aqueous hydrogen chloride to pH~3 and then the acidified aqueous solution was deionized again with the same dialysis membrane. than the pore size of the given dialysis membrane leaked off from the membranes, while the larger ones remained in the membranes. The deionized waters became brown in the first dialysis, yellow in the second dialysis, and colorless in the third dialysis, indicating that the separation was finished. The three deionized waters (ca. 6 L each) were combined and concentrated. The resultant black aqueous solution was used in the next dialysis.
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Dialysis membrane (50 kD)
The solution in the membrane was moved to Spectra/Por7 ® Dialysis Membrane with the pore size of 50 kD and subjected to dialysis in deionized water (ca. 6 L). The dialysis was carried out by three times for 8 hours (first and second dialysis) or 4 hours (third dialysis) at room temperature. As shown in Figure S1 , in the first dialysis, the aqueous solution outside the membrane became brown due to the leaking off nanographenes smaller than the diameter of the pores from the membrane. In the second dialysis, the aqueous solution outside the membrane became brownish yellow and in the third dialysis, the aqueous solution became pale-yellow. The three aqueous solutions (ca. 18 L) were combined and concentrated. The resulting aqueous solution was used in the next dialysis (dialysis membrane with the pore size of 25 kD). The aqueous solution remained in the membranes were concentrated under reduced pressure and the resultant black solid was dried in vacuo for a couple of hours to give GQD-1a.
Dialysis membrane (25 kD)
Spectra/Por7 ® Dialysis Membrane with the pore size of 25 kD was used. The concentrated aqueous solution was moved to this membrane and was subjected to dialysis in deionized water (ca. 6 L). The dialysis was carried out by three times at room temperature. The three aqueous solutions (ca. 18 L) were combined and concentrated. The resulting concentrated aqueous solution was used in the next dialysis (dialysis membrane with the pore size of 15 kD). The aqueous solution remained in the membranes were concentrated under reduced pressure and the resultant black solid was dried in vacuo for a couple of hours to give GQD-2a.
Dialysis membrane (15 kD)
Spectra/Por7 ® Dialysis Membrane with the pore size of 15 kD was used. The concentrated aqueous solution was moved to this membrane and was subjected to dialysis in deionized water (ca. 6 L). The dialysis was carried out by three times at room temperature. The three aqueous solutions (ca. 18 L) were combined and concentrated. The resulting concentrated aqueous solution was used in the next dialysis (dialysis membrane with the pore size of 8 kD). The aqueous solution remained in the membranes were concentrated under reduced pressure and the resultant black solid was dried in vacuo for a couple of hours to give GQD-3a.
Dialysis membrane (8 kD and 2 kD)
Spectra/Por7 ® Dialysis Membrane with the pore size of 8 kD was employed. The concentrated aqueous solution was moved to this membrane and was subjected to dialysis in deionized water (ca. 6 L). The dialysis was carried out by three times at room temperature. The aqueous solution remained in the membranes were concentrated under reduced pressure and the resultant black solid was dried in vacuo for a couple of hours to give GQD-4a. The three aqueous solutions (ca. 18 L) were combined and concentrated to give black solid. Since very small amount of inorganic salts remains in deionized water, the repeated concentration accumulated the inorganic slats. To remove the salt completely S6 from the black solid, it was subjected to dialysis with Spectra/Por7 ® Dialysis Membrane with the pore size of 2 kD. The aqueous solution inside the membrane was removed under reduced pressure and dried in vacuo to give GQD-5a.
Characterization of GQD-1a-5a
GQD-1a-5a were characterized by 1 H and 13 C NMR ( Figures S3, S4 , S6, and S7), IR ( Figure S2 ), and XPS (Figures 4a and S5 ) spectra. The signals assignable to the sp 2 carbons of the nanographene sheets ( = 120-140 ppm) and the sp 2 carbons of the carboxyl groups on the edges ( = 170-180 ppm) were observed in the 13 C NMR spectra. In addition to these signals, several signals were found in the aromatic region. The 1 H NMR spectra show two weak signals between 7.5 and 8.5 ppm, both of which might come from the nanographene edge.
Synthesis of GQD-1b-5b
Edge-functionalization by p-methoxybenzylamine was reported previously. [2] To a solution of GQD-5a (20 mg) in oxalyl chloride (5 mL) was added dry N,N-dimethylformaide (20 L). The mixture was subjected to ultrasonic treatment for 3 h and stirred for 4 days at 60 C. The mixture was cooled to room temperature, and oxalyl chloride was removed in vacuo. The residue was dissolved in dry N,N-dimethylformamide (5 mL), and p-methoxybenzylamine (5.0 mL, 38 mmol) and triethylamine (120 L) were added to the solution. The mixture was stirred for 2 days at 80 C. It was then cooled to room temperature, and the solution was poured into water. Precipitate was obtained by filtration and was dissolved in dichlromethane. The solution was washed with deionized water and concentrated in vacuo. Purification of the reaction mixture by column chromatography on BioBeads S-X1 (THF) afforded GQD-5b (38.4 mg) as a brown solid.
GQD-1b-4b were synthesized by the similar methods using GQD-1a-4a as starting materials. Figure S2 . ATR-IR spectra of (a) GQD-1a, (b) GQD-2a, (c) GQD-3a, (d) GQD-4a, and (e) GQD-5a. Figure S13 . UV-vis absorption spectra (deionized water, 298 K) of GQD-3a and GQD-3a directly collected from the nanographene mixture. S15 Table S1 . Cartesian coordinate of model compound. 
